216                     THE ELECTRIC FURNACE
The Haanel Commission saw the process of making both low-and high-carbon steel in the furnace at La Praz,1 by melting miscellaneous steel scrap, purifying it by repeated additions of iron-ore and lime, and then making suitable additions to obtain the required percentage of carbon, manganese and silicon. The scrap contained 0.055 per cent, of sulphur and 0.22 per cent, of phosphorus, while the final steel contained only 0.02 per cent, of sulphur and 0.009 per cent, of phosphorus, the carbon being 0.08 per cent, and i.o per cent, in the two steels. The scrap was melted with some ore and lime, and when fusion was complete the slag was poured off and a second slag was made by adding lime with a little sand and fluor-spar as fluxes. The second slag was poured off and a third slag made in the same way before the final additions were made to the steel. The steel is more completely purified in this way, by the repeated addition of fresh slag-forming materials, than if the whole amount were added at once. In making the low-carbon steel some f erro-manganese was added in the furnace and a little aluminium in the ladle, while in making the high-carbon steel there was also added in the furnace some " carburite/'" which is a mixture of iron and carbon, and some ferro-silicon.
The electrical power employed2 was about 350 kw. in each operation; the voltage was no, and the current, which was not measured, would probably be about 4,000 amperes. The electrical energy per ton of steel was 0.17 h.p. years.3 The time required was 5 hours for a small charge of i. 25 tons of low-carbon steel, and eight hours for 2.33 tons of high-carbon steel. During the first part of the operation, before the steel scrap is melted, the current fluctuates violently and is regulated by hand; but after the steel has melted around the electrodes the current becomes more steady, heating by an arc beneath each electrode, and automatic regulation can be employed. The full power was not applied until about an hour after the start. Mr. Harbord states4 that the high-carbon steel is as good as corresponding grades of crucible steel, and there appears to be no reason why, in localities where water-power is cheap, this furnace should not replace the crucible furnace and open-hearth furnace for the manufacture of tool steels and other special varieties
1 European Commission Report, pp. 70-72, charges 658 and 660.
2 European Commission Report, pp. 53-55, charges 658 and 660.
3 Better results have been obtained more recently, see Table XVI. The long ton of 2,240 Ib. is employed in this chapter.
4 European Report, pp. 85-89, and p. 115.c. cit. 14   Electrochemical Industry, vol. iv, 1906, p. 152.Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
